Novel role of WD40 and SOCS box protein-2 in steady-state distribution of granulocyte colony-stimulating factor receptor and G-CSF-controlled proliferation and differentiation signaling.
Signals induced by granulocyte colony-stimulating factor (G-CSF), the major cytokine involved in neutrophil development, are tightly controlled by ligand-induced receptor internalization. Truncated G-CSF receptors (G-CSF-Rs) that fail to internalize show sustained proliferation and defective differentiation signaling. Steady-state forward routing also determines cell surface levels of cytokine receptors, but mechanisms controlling this are poorly understood. Here, we show that WD40 and suppressor of cytokine signaling (SOCS) box protein-2 (Wsb-2), an SOCS box-containing WD40 protein with currently unknown function, binds to the COOH-terminal region of G-CSF-R. Removal of this region did not affect internalization, yet resulted in increased membrane expression of G-CSF-R and enhanced proliferation signaling at the expense of differentiation induction. Conversely, Wsb-2 binding to the G-CSF-R reduced its cell surface expression and inhibited proliferation signaling. These effects depended on the SOCS box involved in ubiquitylation and on cytosolic lysines of G-CSF-R and imply a major role for ubiquitylation through the G-CSF-R C-terminus in forward routing of the receptor. Importantly, the Wsb-2 gene is commonly disrupted by virus integrations in mouse leukemia. We conclude that control of forward routing of G-CSF-R is essential for a balanced response of myeloid progenitors to G-CSF and suggest that disturbance of this balance may contribute to myeloid leukemia.